Valley microplate are widely distributed. Table 1 summarizes the observation history of all the stations. Observed phase data from the stations was divided into daily bins. GPS Inferred Positioning System (GIPSY) software [Zumberge et al., 1997] was used to obtain a daily position for each station. These daily solutions were run in a "point positioning mode" using clock corrections and orbits from the NASA/Caltech Jet Propulsion Laboratory. The point positions for the local stations were merged into a single combined solution; then, the phase ambiguities for these local stations were resolved in a network-processing mode.
There are 51 "core" IGS stations. Typically, data were available from .•30 of these on any given day. For each day that we had a local position, we calculated point positions for all the available core IGS stations. These stations were used to control the reference frame of our solutions (see next paragraph). No attempt was made to resolve ambiguities for these IGS stations. The processing produced loosely Typical time series are shown in Figures 3 and 4 . The BARD stations operate continuously. However, in order to reduce the processing time required, we generally only processed one solution per week. Weekly solutions provide more than enough data to provide estimates of the velocities. In the case of profile stations observed in campaign mode, all of the data were processed. Typically, these stations are observed on 2 consecutive days, once a year. Repeatability can best be judged from the continuous stations. We estimated repeatability from the RMS residual about the best fit to the time series for a single station assuming that changes in the 
Discussion
Fault-parallel shear and fault-normal convergence are most easily seen in a coordinate system aligned along the predominant fault direction. In Figure 5 and [Jennings, 1994] . The dominant signal in Figure 5 is the shear strain accumulating in the fault-parallel component over the Coast Ranges, near the San Andreas System faults (abscissa- 50 to -100 km). In the Great Valley (100 to 200 km), there is no shear. In both sections the motion normal to the plate motion direction is much smaller. Slip rates for the three faults were obtained from two-dimensional modeling.
San Andreas System Shear Deformation
The GPS stations form a profile that crosses the San [Chinnery, 1961] ; (2) the earth is treated as a linear elastic half space; (3) the faults are locked at the surface and assumed to be slipping below some depth, that is, the faults are modeled with infinite screw dislocations buried at the locking depth; (4) the modeled faults are San Andreas, Rodgers Creek and Green Valley; and (5) in addition to the fault deformation, the station velocities contain rigid-body components. This rigidbody motion primarily results from motion of Sierra NevadaGreat Valley microplate relative to North America but may contain other sources of reference frame uncertainty. We considered four classes of models: (1) solve for both slip rates and locking depths; (2) specify slip rates and solve for locking depths; (3) specify locking depths and solve for slip rates (preferred model); (4) specify locking depths, solve for slip rates and creep rates.
Mathematica and its implementation of the LevenbergMarquardt method was used for inversions, both linear and nonlinear [Wolfram, 1996] . (Surface deformation is a linear function of slip rate but a nonlinear function of the locking depth). Our preferred model (Table 3) was obtained with the locking depths constrained to WG99 values, the slip rates on three faults estimated, and no creep allowed. Before discussing the preferred model, we will describe the results that led us to reject alternate models.
Attempts to estimate the locking depths and the slip rates simultaneously (model 1) produced poorly constrained results. The strong correlation between slip rate and locking depth makes them difficult for the inversion to separate. With slip rates constrained to WG99 values (model 2) the uncertainties in some of the locking depths were large (Table  3) . This solution did not fit the data as well as our preferred model (overall estimated normalized variance was 15% larger), and we rejected it for these reasons.
We considered a model that included creep near the surface on the Green Valley fault (model 4) 
• , , SNGV n/a n/a n/a n/a Pac-NA n/a n/a n/a n/a Andreas slip, it will also underestimate the total slip. As noted above, the slip rates are strongly correlated with locking depth. We computed a mixed solution in which the San Andreas slip rate was fixed at the paleo-seismologic rate and the fault depth was allowed to vary. This model gave us a value of 14.5+ 1.4 km for the San Andreas locking depth. It fit the observations as well as our preferred model. Essentially, the geodetic data are suggesting that the paleoseismolgic rate for the San Andreas and the seismologic locking depth for the San Andreas are inconsistent. Either one can fit the geodetic data but not both. (Figures 1 and 2 ). This 25 km zone spans the edge of the Great Valley, a locale that is characterized by a series of thrust faults [Jennings, 1994] . There were two earthquakes in this zone near Winters, California, in 1892 [Bakun, 1999] , and the Coalinga and Kettlement Hills earthquakes occurred in this boundary [Bennett and Sherburne, 1983 
